Immunomagnetic separation of adult human olfactory neural progenitors.
Olfactory neuroepithelium (ONe) has lifelong regenerative capacity owing to the presence of mitotically active progenitors. The accessibility of ONe makes it a unique source of progenitors for cell replacement strategies in the CNS. We have established lines of neurosphere forming cells (NSFCs) from adult postmortem ONe and patients undergoing nasal sinus surgery by endoscopic biopsy. These heterogeneous lines are composed primarily of an immature neuronally restricted and a small glial restricted subpopulation. More homogeneous subpopulations of the NSFCs are essential for detailed study of factors influencing their lineage restriction. Immunomagnetic bead separation using an antibody against tyrosine kinase (Trk) receptors (Trk-pan, which recognizes Trk-A, B, C) resulted in viable, enriched positive and negative subpopulations that could be analyzed immunocytochemically. The positive cells remained positive for the first week after which the number of Trk-pan expressing cells decreased. The negative subpopulation began to express Trk-pan immunoreactivity after five days in vitro. Both subpopulations reverted to the heterogeneous composition after two weeks. Furthermore, most NSFCs were positive for Trk-B, a few for Trk-A, while no reactivity was observed for Trk-C. Because NSFCs produce brain derived neurotrophic factor (BDNF) and express Trk B, the specific receptor for BDNF, it is likely that population dynamics are under a paracrine and/or autocrine regulatory mechanism. Lineage restriction analysis demonstrated that the isolated subpopulation had a restriction potential equivalent to the original heterogeneous population. These studies characterize further the NSFCs and support the future potential therapeutic use of ONe-derived progenitors for CNS injury and neurodegenerative disorders.